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INTRODUCTION 


This Manual describes the functions and operation of the Z89 Monitor Program, 
MTR-89, that is contained in a read-only memory (ROM) in your Z89. Some of 
the major features of MTR-89 are: 


Memory contents display and alteration. 
Program execution control. 
Floppy diskette boot-strap routine. 


In addition, MTR-89 can be instructed (by means of a flag byte maintained in 
read/write memory) to bypass some or all of its normal functions. In this manner, 
a sophisticated user can augment or replace these functions. 
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THEORY OF OPERATION 


This section supplements the information in the “Operations” and ‘Circuit 
Description” sections of your Z89 Operations Manual. In order to use all of the 
features of MTR-89, it is necessary to understand the Z80 operation codes and the : 
circuit of your Z89. This section gives you details of the operation of MTR-89. 
The listing of MTR-89 is given in Appendix A. 


Power Up and Reset — 


MTR-89 initializes the Z89 whenever you power-up or RESET. To power-up, use 
the switch on the back of the Z89. To RESET, simultaneously press the RESET 
key and the right-hand SHIFT key on the keyboard. MTR-89 sounds the elec- 


tronic “‘bell” and resets to its normal state. During the initialization procedure, — . 


MTR-89 determines the high limit of continuous RAM in your Z89. Once this 
high limit has been determined, the Z80’s stack pointer is set to this value. Then 
MTR-89 enters a loop waiting for you to enter a command. 


Clock Interrupts. 


The Clock Interrupt is a crucial element in the operation of the Z89. It is a level 
one interrupt and is generated on the Z89 CPU board every 2 ms (millisecond). 
MTR-89 maintains ““TICCNT” which counts up one every 2 ms. See the listing in 
Appendix A for the location of TICCNT. 


Note that MTR-89 uses interrupts, so you should not disable interrupts for a long 
period of time. MTR-89 also requires a stack pointer at the top of memory with at 
least 80 bytes. | 
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General Operations 


When you RESET or power-up your Z89, MTR-89 responds by clearing the 
screen and displaying “‘H:’’. This tells you that it is ready to respond to your 
typed commands. When you type in something, MTR-89 will either accept it or 
give a beep, indicating an error. 


If the letter you enter is the first letter of one of MTR-89’s commands, it will 
display the remaining letters of the word. If the letter is not the start of a 
_command, MTR-89 will sound the “‘bell” and ignore the letter. 


The DELETE key will kill a partially entered line and cause MTR-89 toreturn to 
the ‘““H:” prompt. You can use this to correct typing errors. 


NOTE: In this manual, the symbol ‘‘a’’ means type a space and “@”’ means type a 
RETURN. 


The following is a list of the acceptable MTR-89 commands. You type the first 
letter of the command, and MTR-89 will supply the remainder of the word. You 
have to press the RETURN key before MTR-89 will respond. 


TABLE OF MTR-89 COMMANDS 


Substitute — Display or alter memory. 
Go — Start a program 

Program Counter — Set an address in the PC — 
Boot — Boot from a diskette 


These commands are described in the remainder of this Manual. 
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DISPLAYING AND ALTERING MEMORY 


One of the major features of MTR-89 is its ability to examine the contents of any 
Z89 memory location and to modify the contents of that location if it is in RAM. 


The Substitute command is used to display memory locations. After a memory 
location has been displayed, its value can be changed before you proceed to 
something else. There is an example showing the Substitute procedure at the end 
of the description. You may jump ahead to it at any time. 


To start the substitution process, first type ‘‘S’’. MTR-89 will respond by com- 
pleting the word ‘‘Substitute’’. You should then enter the address of the memory 
location you want to inspect, followed by a RETURN. This address must be given 
in split-octal. Refer to Appendix B for the definitions of octal and split-octal. 


MTR-89 will respond by re-displaying the address with leading zeros. Following 
the address, MTR-89 will display the contents of that memory location in octal. 


Once the value of the memory location has been displayed, you may change it. 
To change it, simply type in the new value (in octal). The new value will be 
inserted after you complete the next step. | 


NOTE: MTR-89 will use the last three digits that you enter. That is, the entry 
42345” will be entered as “345”. You may use this to correct errors as entries are 
made. 


After you have inspected or changed the value of a memory location, you have 
three options. First, you can cause MTR-89 to advance to the next memory 
location and display it by pressing the Space Bar. Second, you can cause MTR-89 
to retrieve the previous memory location and display it by pressing the minus 
key, ‘‘—”. Finally, you can cause MTR-89 to return to its initial ‘‘H:”’ by pressing . 
the RETURN key. 
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The following example shows these features. To help you follow what you enter 
and what the computer responds, your entries and the computer’s responses are 
shown on different lines. If a new line is really used, the new line will start at the 
left of the page. Otherwise, the output is shown just down a line. 


EXAMPLE 


H: ‘computer 
Ss you 

ubstitute computer 
2146 @® you 

002146 041 computer 
A you 

002147 011 computer 
A you 

002150 040 computer 
- . you 

002147 011 computer 
) you 

H: computer 
S you 

ubstitute computer 
40100 @& you 

040100 xxx computer 
123 a you 

040101 xxx computer 
- you 

040100 123 computer 
®) you 

H: computer 
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PROGRAM EXECUTION CONTROL 


. MTR-89 allows you to start a program that you have loaded into memory. It also ~ 
offers a form of breakpointing. 


The standard way of starting a program is to use the Go command. After you type 
in “G’, MTR-89 responds ‘‘o’’. You should then type in the address (in split 

octal) where you want execution of your program to start. For example, if you 
have loaded a program at 040100, you can start it with: 


H: Go 40100 @ 


MTR-89 allows another method of starting programs. MTR-89 maintains in its 
working memory a value for the Program Counter. If you enter ‘““G” and then a 
RETURN after MTR -89 prints ‘“‘o”, MTR-89 will use the value in the PC as the 
starting address of your program. 


To set the value in the Program Counter, you use the ‘‘P” command. After you 
enter ‘‘P’’, MTR-89 will respond ‘“‘rogram Counter” and you can then enter the 
value you want. For example: 


H: Program Counter 40100@ 
H: Go@® 


Your program will now be started at 40100. 


If you donot enter a value after ‘“‘P”’, but simply press RETURN, then MTR-89 will 
display the current value of the PC on the next line. You can change the PC by 
typing in a new value or you can leave it un-altered by pressing RETURN. For 
example: . 


H: Program Counter@® 
277377 40100@ 


(You type the second number.) 


. When you are debugging an assembly language program, you can use MTR-89 to 
set breakpoints at various places in the program. To set a breakpoint, use the 
Substitute command and put an HLT (166 octal) instruction where you want 
your program to stop. 
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When your program reaches the breakpoint HLT instruction, it will return to 
MTR-89, display an ‘‘H’’, and then advance to a new line and display ‘‘H:”. You 
can now use any of the MTR-89 commands. 


To continue your program, you will first have to restore the byte in the location 
where you placed the breakpoint HLT. Since the computer had to execute the 
HLT instruction, the PC will point one beyond where you placed the HLT. To 
continue, you will have to decrease the PC value by one. 


Do this by entering the ‘‘P’”’ command and a RETURN. When the current value of 
the PC is shown, subtract one from it, and enter this value as the new value for the 
PC. Remember that you have to subtract in octal, so ten minus one is seven! 


Alternatively, you can use the “Go” command to start the program from what- 
ever address you want, including from the place where you put the HLT. 


Note‘that if the program that you are debugging uses keyboard interrupts, 
MTR-89 and your program may ‘“‘fight” for keyboard input! Your program will 
always see every character because it gets them by an interrupt. MTR-89 is 
continually testing if a character is available, and it will never see some of the 
characters that you enter. 
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ADVANCED CONTROL 


One of the advanced features of MTR-89 is its provisions allowing sophisticated 
users to augment or replace MTR-89’s functions. This is usually done in conjunc- 
tion with assembly language programs, although it is sometimes possible to use 
these features in BASIC using the PEEK and POKE commands. 


The following discussion refers to symbols and locations in MTR-89. In order to 
make the most of this information, you should refer to the listing of MTR-89 that 
is in Appendix A. Note that at the end of the listing the definitions of RAM 
locations from 40.000 to 40.077 and 41.120 to 41.125 are given. Following these 
is a symbol reference table that will help you find where symbols are used in the 
program. | 


The Tick Counter (TICCNT) 


MTR-89 maintains in memory a 16-bit (2 byte) tick counter named TICCNT. This 

- counter is incremented when the clock interrupts occur. As long as interrupts are 
enabled, this will occur every 2 ms. You may set TICCNT to any value and 
change it as often as you like. The low-order byte of TICCNT is in location 40.033 
(8219 decimal) and the high-order byte is in 40.034. 


Using Interrupts 


All Z89 interrupts cause control to be transferred into the lowest 64 bytes of 
memory. Since MTR-89 occupies this area, it processes all interrupts first. 
Except for level zero interrupts (RESET function), you can supply a routine to 
process interrupts yourself. 


Control is passed out of MTR-89 through the UIVECs (user interrupt vector) that 
are located at 40.037 and following. Each vector is three bytes long, and contains 
a JMP instruction to an interrupt processing routine. MTR-89 calls or jumps to 
the appropriate UIVEC, and control is passed to the processing routine. The exit 
from an interrupt processing routine should be the return instruction, RET. 
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I/O Interrupts 


Interrupts numbered 3 through 7 are I/O interrupts of devices that you connect to 
your Z89. MTR-89 does not process these interrupts, but simply passes them on 
to a program in RAM by jumping to the appropriate UIVEC. 


Zenith Data Systems software (except MTR-89) use interrupt 3 for input and 
output to and from the keyboard and screen. Additionally, interrupts 4 and 7 are 
reserved for certain applications. These programs set UIVEC themselves. If you 
want to use interrupts, your program has to place the appropriate jump in the 
appropriate UIVEC. 


Clock Interrupts 


The level one interrupt is generated by hardware in your Z89 every 2 ms. MTR-89 
always processes these interrupts, but you can force it to pass control to your 
routine once it is done. 


To do this, set the appropriate jump in the first UIVEC locations. Then set the 
UO.CLK bit (001) in .MFLAG (40.010). MTR-89 will then pass each clock inter- 
rupt to your routine when it finishes its own processing. 


Single Instructions and Breakpoint Interrupts 


Level two interrupts are generated by the single-instruction hardware contained 
in the Z89. When a single-instruction interrupt occurs, MTR-89 processes it, and 
jumps to the location specified by the second UIVEC. 


If you have set up UIVEC for level two interrupts, you can use RST-2 as a 
breakpoint instruction. Control will be returned to the location specified by the 
second UIVEC. 





FLOPPY BOOT 


MTR-89 contains the code necessary to boot-up an operating system from a 
floppy disk. Two forms of ‘“‘Boot” let you select the device (5-1/4” or Z47) and 
drive number (0-2 or 0-3). “‘Boot Primary” refers to the device that you will use 
most often. ‘‘Boot Secondary” provides you with a convenient way to boot from 
your alternate device, if you have one. 


BOOT PRIMARY 
The primary boot device is selected by switch SW501 sections 4, 1, and 0 on the 


CPU Logic Circuit Board. This switch is preset for 5-1/4” primary device. You 
may change the switch sections to select Z47 primary device. 3 


H: Boot @ Enter ‘‘B’”’ and “RETURN” 
‘>: H: Bootd @ 5-1/4" drive primary: 
Enter ‘‘B”’ 


and d(drive) = 0, 1, or 2 
followed by ‘‘RETURN” 


OR 
Z47 primary: 
Enter “B”’ 


and d(drive) = 0,1, 2, or 3 
followed by ‘“RETURN”’ 
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BOOT SECONDARY 
H:Boot SD @ Enter ‘‘B’’, “‘S’”’, and ‘‘RETURN” 
H:Boot SDad @ 5-1/4" secondary: 
Enter ‘“‘B” and ‘‘S” 
and d(drive) = 0, 1, or 2 
followed by ‘“RETURN” 
OR 
Z47 secondary: 
Enter ‘““B” and ‘“‘S” | 
and d(drive) = 0, 1, 2, or 3 
followed by ‘“RETURN” 
Use the “DELETE” key to abort the boot command and return to the monitor. 
ERRORS 
The console will display a ‘‘?” if any of the following conditions occur: 
1. The boot device does not respond within 15 seconds. 
2. The ‘“‘DELETE” key is pressed. 


3. Switch SW501 section 2 is set to ‘‘O0”’. 


4. A disk error occurs. 
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SWITCH SW501 


The sections of SW501 (on the Z89 CPU logic circuit board) have been redefined 
as follows: | 


SWITCH SECTION DESCRIPTION 
76543210 | 





5-1/4” drive 
Z47 


XXXXXxX0O0O0 Port 174/177 
XXXXXxX01 Port 174/177 


XXXXOO0XX Port 170/173 = unused 
XXXXO1xXX Port 170/173 = Z47 


XXXOXKKXX Boot primary from port 174/177 
XXX1XxXxXxX Boot primary from port 170/173 


XXOXXXXX Memory test 
XX1XXKXKXKX Normal 


XOXXXXXX __ Baud = 9600 


OxXXXXKXxXX Normal 
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APPENDIX A 


MTR-89 LISTING 


This appendix contains a listing of MTR-89. It contains all the control for 
primitive keyboard input and screen output. MTR-89 needs RAM locations 
available in locations 40.000 to 40.077 and 41.120 to 41.125, and it also needs 80 
_ bytes of stack area in high memory. 


The first few pages of the listing show definitions that are used. The last portion 
of the listing contains references to the symbols that are used in MTR-89. Just 
before this cross reference listing is the definition of RAM locations in 40.000 
through 40.077. 


To allow compatibility with other hardware, the MTR-89 code is segmented 
throughout memory. The Memory Test entry point is 7.375 and the Floppy 
Speed Test (5-1/4” drive) entry point is 7.372. 
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Saath d nee eee a ee ke Fes sa saGh whcsdtis an Wdeuistr olitausenkalc nin Maw bina Aha bed ee este te teed oa 
Phin een tates 98 ok THE FOLLOWING INTERRUPTS ARE VECTORED DIRECTLY THROUGH KUIVECK. Shautains 
eae 99 THE USER ROUTINE MUST HAVE SETUP A JUMF IN *UIVECK BEFORE ANY A eae al 
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100 x OF THESE INTERRUFTS MAY OCCUR. 
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103. x 

paw e ea Ree et alge Siete agi ties tat 104. KA E704 CAUSES A DIRECT. JUMP, THROUGH, KUTVECKE? cece cece ee ene ene eee ene ent enee tees 
105 x 

Cu Santina eeee Mies et mane hacess 106. Ka E70 Ss CAUSES A DIRECT, JUMP THROUGH KUIVECKHIR cece eee eee esse neces eeeeenenaennes 
107 x 

pilot eecleaadened aah seleuecntetaiearhs tees 108K 8... 270. 8+ CAUSES A DIRECT, JUMP THROUGH XUTVECKHI See cee eee e ete eeeeeeeeeeaeneeeenes 
109 x , : 

engined udshiate naDee ae crests onan pelea ALO M2 E707, CAUSES A DIRECT, JUMP. THROUGH KUTVECHHIS cece cece cece eee es ene eee eeeeenes 

LA Mink cn aedee ahd ae eaten ntencoticah we ene Sone ener one MOSEREL YT CONSTANTS: tesiastaamawaeika Wadena oats parses ganna May eethaaian toy eenewsarapaGes lg adiues paedaedenekcgsstoieearendee 

ce 909.1900. ecccccceceee ee MUA ccceceeeee MIEXT... MTRGS......000000... HER INE, MIRRG. OLD. EQUATES. 0000.0... cece ccccecucccceccsceccececcececcececatesansaceeenss 
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EQUATES FORK MTR88 15:27:18 28-MAY-80 
bh ota CRE oR le wa OS daa. alisha Duo ties ese TRI ong ook bs TOs PORTS 25g fcc tn se Mees tects celia s Bob hG Mee a tee GER peek eh Riek ete Le a tet Mlle oto YS AEG Sets 2 Otte a5 solr ati tate ois 
118X 
ate Dara ct tate Meta, Bi cet Sete ae, OL 119X *k*K | CALL REFERENCES, 10 THE H8, FRONT, FANEL FORTS. ARE TRAPPED BY, THE. ooo lice ccc cece eens eet eeeenteees 
120X x Z80 NMI OF THE H88/H89. OF.CTL WILL STILL FERFORM AS IN AN H8 
Peco iecrlee aloes PRE Rey Catia’ sce Race tec ae LRM EE oe IN KESFECT, TO. THE CLOCK AND SINGLE. STEF. .CONTROL....FQR MORE ccc cece eee e cece ete ceeeeens 
122X x INFORMATION SEE THE NMI ROUTINE. : 
123X 
000.360 we" 424XxX TF PAL EQu °° 360Q@ °° FAD INFUT FORT 
ee DOO PAO fe ie sd a iceeu ed ioude be ete Oe OE. BOY cc SOUR, cove lec es BONTROL, QUTPUT (PORT, o.oo i, iiss iieedeit tau vine es See bwckbw low yak she laste be aw eee hase 
000.360 126X OF DIG EQU 360Q DIGIT SELECT OUTPUT FORT 
elvane 000-2364 00.0 i.e A7X, OF SEG | EQU...... 365Q................. SEGMENT SELECT, OUTPUT PORT. ooo cece cece cease eee eeeeeennetaneeenes 
128X 
shea LARGER O LES PAGANS AIOE ee ee TO seas HEB7HEF CONTROL BORG sin co cnrcpsns bast one ursnsig dcnaciccei as ait uit atatiau ctuie a dp Lea naaina a ane neta Misra thi Aaa ose apy aa astee se na sk alan te 
000.362 130X H88.CTL EQU 3620 H88/H89 FORT FOR CLOCK ANDI SINGLE STEF 
aces ates 9.00..90.Q2 0... ccc eee ee eee ees AOLX, HBBR. EN. EQU....... QOQOQOLOR..........2MS.RLACK .ENABLEZTISABLE. ccc cece cence eee rene eeeeeeveretesereeens 
000.001 132X H88E.SS EQU 000000018 SINGLE STEF ENABLE/DISABLE 
sscdadihig lyase Seal deolicaveeotoe heaseantgia mam aioe’ teeters DD Isa capa talent tates aati hea ca douar tial tact dc ee fcze ra ous tote orcas endeneha he eeerse are at aeNa ea ct tra dara diate Sua dershtaaoh ct seme etn tet lass kaa quarts see aed ti cass tise radiace dha eer ET 
000.362 134X H88.SW EQU 3620 8 FOSITION LIF SWITCH 
we 9909200. cece cee en ees 135X,.H885;AT. EQU........ LOQOQOOOR..........! AUTO BOOT SWE TCH iss cick oe ec sin te ltttes andae alprw Vise sternen's pele dra atig waleecdee a abadcien wiosteaeaieane 
000.100 136X H88S.BR EQU 01000000R KRAUL RATE SWITCH KK/RNC/ XK 
eae 0.902940. 000 cece cee ee AS7X, HBBS 2M. EQU....... OOLOOOOOR.......... MEMORY. .TEST.ZNORMAL. OPERATION. SWITCH. 000 cece ccc e cence ceeseseees 
000.020 138X H88S.LIV EQU 00010000B = Oy BOOT FROM DEVICE AT 174-177Q 


Ce he SO De Be te 


500,014 140X H88S.0 EQU. 000011008 = 00» NO DEVICE INSTALLED AT 170-1734 
pStack Mea teloudey tamer tc eane Petes TAL OM csi cet hie ort e en aur miele oeay John Oem MENTOR AT de O28 7 OU, eo LAA cies cen coer Me iat saci chietonen't seus dyvtdtu ca’ ein 
000.003 142X H88S.4 EQU 000000118 = 00» DEVICE AT 174-177Q = H17 
RT eT Re DE Nt eRe PASM aS ites uid a iat 0 ac ea eee Ce OE DEUCE AT AGASSI IO DATs ta ei we ha ets Meath ten) wastes 0 lise g 
145X xx CASSETTE FORTS 
sid sidacetat sea ehiarc ate ccta nae ecient ittohchotieaietes VA OK ee Ser iat catia a leot eats eca rs eth aod Tinh Sena alee tant BN ote Braet ASTER SA Eel ase abo VA ot x ices tev tee ona Sua he wes a ata ee wake tt aed tite wade age aiesatn tibia 
000.371 147X IF.TFC EQU 371Q TAFE CONTROL IN 
Sore COON BEE coc holt ssa som Je AON ORG Tes JOU a2 SPUD oo. lee iconic SAAD ACUIN TROLS UIT fo ier asides cde cova pa ieeeke wR BES OR RAR. Soe wt ad ie SE dese te katreaeee oe 
000.370 149X IF.TFI EQU 370Q TAFE DATA IN 
aos DQ902 370... cece cece cence ee AMOX. OP TRE. FQU 2 ...370Q0.0000000.0....... TARE. BATA QUT ccc cc ccc cn cee cece etree eee b ee ete ete eee eetpteeteteeteteeneeetes 
Liesena hc tiaeien cee as cance aioe: bh tte POON A oc. ASE T OE HARA TER Sato rs vice seh ae ee tte ote eng oe tere aes tne eee manera Jina 0s AeA a, ccoa agit tenes as at yates it on ns Oa 
153xX 
send 000 6026 ni, ci cisvnad caladarc del Ah AS SYN os MEQ ioc OPO God cescecn ve negacg SB VNG: CHARACTER S21). sec ics navaaucvanpeve Iuuadeacudiminvisuiea BWaeon Momaulad ita uiexsane aed aveand 
000.002 iSSX A.STX EQU 002R STX CHARACTER 
ease OOO 00 72538 ete wet uu BOON ANB: oy POU 3 6 2007 Oo cay oc pie PEM OMAR NEL ER atin ch testa et eure cease leans whiny euing lv h tas oltatet te Sonya Maat 
000,010 157X A.BKS EQU 010Q BACKSFACE CHARACTER 
sas OV ORE on ods wate) oe 158X ALF... EQU........ Ch] | eo LINE, PEED, CHARACTER. «2.0 0....0. 0.0 cccccccccccececccccceccceccecectalecsutaeetersneueeasesacs 
000.015 159X A.CR EQU 0158 CARRIAGE RETURN CHARACTER 
000.033 160X A.ESC EQU 033Q ESCAFE CHARACTER 
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i a a a 


GE She Te hea den ea CIR tatigt sch te Bia urea tea 8 VaR Sosa Nas IE as ic ac be aces ios cos ag pe ke ie Be, uta ad Gos ee Md Ate call be ie ea Pe Seles hae eh tel Bh taint GM OS Mua aite A fg MRC Datel geet BI af ois took aired 
EQUATES FOR MTR88 . 15327318 28-MAY-80 
sera bia oto Soeit siaine tiea iat Mile spite tS, 163X ** | FRONT FANEL HARDWARE CONTROL BIT se cle eccccccccccccccceceeeteevunnenteeeeeeeeeeeessennsseneeteseseres 
164X 
keel 0001020. 00. oo cceeeeeeee £O5X CH,SSIT EQU |. OOOLOOOOR |) SINGLE STEF INTERRUPT cece e eee cache bhnes 
000.040 166X CE.MTL EQU 001000008 MONTTOR GIGHT >" fe eee et te eo pee ee eer gn ey 
eaten te 0009100... eee eee ee AO7X CBeCLI EQU. |. OLQOQOO000R CLOCK INTERRUPT, ENABLE cece ccceececccccaunecececauevececeseuuness 
000,200 168X CR.SFK EQU 10000000R8 SFEAKER ENABLE 
donne tes tenaten ‘6 RE DESELAY WODE ELEGS’ CEN SBSPMOD EY CCU nrc e nearer erent 
east Te Rel tele cca tlh meh Anais a eat UNTER de tie ec tdi uh Edy path Jn ere Me eNO aM aa aisle ae Crt he ade se ON ade ed ees NU, Uo Bes Qh thie eee ih set cl Raed ihe Ae 2 
000.000 172X IM.MR = =EQU 0) MEMORY READ 
eee O00 TO08 eta: hk on Geeta Zee EO no i abs et MOIR, WR IEE he A cin aes ie a ecards el ea A ot Date ia tio een ha Ns 
000.002 174X DOM.RR EQU 2 REGISTER REAL 
RR X005. 1 0X Sen inetiuiess 175X TM RW... EQU i aa er ee REGISTER: WR ETE ni) e's cba Sse tannins, oe task ost bins waste einen oie ind aetna ats bu Phe eedel al ove esis 
aaa shee eee Sa vate ed oleae 172K ORE... MA CB ENE. INS DRUG TIONS oo 3 Sas boty eevee ou haa ce a Rs epee eae aa Ed bale ana Aventy twee oe eisaeetineels 
‘ : 178X 
Bian DOO CI BG 2 at cP eye cckaw UP es A ee Fa ee OL POL IOB fos A es oe vc cone ale ce Gs sa ew a aed owes SS eg eee Siw es deena 
000.311 180X MI.RET EQU 110010018 RETURN 
sateen [+012 FA. 5. SER em RaReeeereneanme: 6-2 ©. Gar 1 Gy, anny 5? | leanne oe 69s Go ©; Renee 5 |i 2 PoP Se NT Or eC en CR 
000.323 182X MI.OUT EQU 11010011B OUTFUT 
Lfeiial A 0001972, ......... Ee deeaslee Deaane 183X .MI.LDA, EQU)...... OOi110108 MN ou: Sek, da tenance test puavectlee deca ns ene a uta dicla ose seg eattitieeube Rela eG 
000.346 184X MI.ANI EQU 111001108 ANI 
sat tates 90069281. cece eee «oe asi 185X MI,LXIn EQU.... OOOLOO0O1R oo. ONE CD oes cuthceeitavecaswe cua asx a hi eatenal dihat orseane deplete ca a ei Senisan nea bade eae o 
000.303 186X MI.JMF EQU - 110000118 SMP SEL CAN ASS NER aE AG Re NEED SASS 
sete ostels 0006. 335. 2.0. cece cece eee ee ABZK. MTSE DXA EQU... LAORITOLB ED IX COBY TE A ccc cece elec ee ceeeceuccuceeuesuucesucceeteueseseceseceeeteecses 
000.041 188X MI.LIXE EQU.’ 00100001B LIt IXe (BYTE B) : ca 
nat 61 910 5a 7 A> pn a aE: © =i OE) x BS SL) pa 6 8 Poem Ae Oe ie Ue 2) 2 Sey ee Se Dea <2) SRR «Pe rae REO ee se eae a een Ae a 
000.041 190X MI.LINYE EQU 001000018 LIt IYr .CBYTE B) 
eas 0006010... cece ec cce eee e eee APEX MED EXAPF, QU... OQOOLQOOR 0... EX. APA Fcc ccc cece cence eee cee e cae venneeaeteeseegseeueeenseneceetseseeeuceeerees 
000.335 : 192X MI.JIXA EQU 11011101B JP oCIX) (BYTE A) 
en OO CBO ds ccd ec caddtscuavouewscsd Ren Mee EAB -EOU sd. SILOLOOL RS on icc cal AA ORE Be aera de oan aunnueeuniieeuRae si atl oad Law di waeuloes Gubtecdadtimwwaes 
000.375 194X MI.JIYA EQU 111111018 JF CIY) CRYTE A) 
ade MOCHA occlu esa taWbeowe skate T99X MI eJILYREQU..... 111010018 .., DR CIM 2s CBN LE BD oi oS ww weaiohcante a hwercen eldameais caw de coebearueed Ads une Tua tededie gs, 
RN ecec Mee terct cgay aahtntane trap ote aieseecn2in oie aldol Detblauaeeetie aes tater ees aea aa wu isiaiatctne ones ae tet tena ae neds ae oun Rat ue emo aire com aacete Hos Sacaaeetai eacneaduds teun enue cee dee aha nea oars 
ss csnssihi tect Sine'aag ies scene Radha oigied cteieeas whsioe TOK ORK cor5  SUSER OR TION BUTS: 3 oooh a cecshcpaccuticeaaaelaeatctwnaiee Bevan cen brass ib beni arb dslava atin elblacard oie Since a CUA okblo'a BUTE ace trie TAG Sialeitedta: Ewted Oreie es 
198X x 
ea tay ahh siete Sette Wee ct, aie tedes aan ns aes LOOX ER oictjocen deo Bio ARE SET IN CEE. MPEG yo Fo sce uaks Puen subd a weeds cos nate whe aun he ed ade bs Dae a eee eee 
200X 
ee 000 4.200). cece eceee ee SOAX UOSHLT, EQU.... 10000000R ...... DISABLE HALT PROCESSING (ccc cece cee eeeeeenaeneesnueners 
; 000,100 202X UO.NFR EQU CE.CLI NO REFRESH OF FRONT PANEL 7° ees 
Sadeas 090.002 .....................-. 203%, UOT EQU...... QOOOOOOIOR |...) DISABLE DISPLAY UPDATE ccc ccc ceeccucceucseeuceneceveteuteutceeeteneeans 
000.001 204X UO.CLK EQU 000000018 ALLOW FRIVATE INTERRUPT PROCESSING 
000.000 205 . XTEXT Z470EF DEFINE Z47 EQUATES 
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GE Pde cs Fs eae chert ela ec a od ha adage Mes hain yeaah 7S wi hee ein ieee R ty ed Reheat eg hee A elas Li Roser cc See nN rer Giese mn Shale Drs cs, oh atasaya Sake Serdha Mal dena ht aS anh Sate teat eh hee 
EQUATES FOR 247 i5$27319 28-MAY-80 
schlecht stats atin gies SUMS Ninh Cae aEOR ota OD Kee Mee oo on AE cook Pact: hs tale ee hen etd ey aaa ae hale oo SNE acca aaa ath thats BUN GMD a cm Ne NE Nat Pah alia cts hg An wrens ohn aystusll dake dam anugniel Cabinet nedt 
209X Xk DISK INTERFACE CONSTANTS 
Se tiehaaiate seth oacetton die sachs tetas Mines eh ttle QUO KIM eo eke one aati ts he ee okt’ alas Rh a Ue bs euoel ato font tu Nant tk Ree Ein alates a eth aed an, fetal elite, Socal tne te hte lh Cetera ated 
000.170 211X DSTA Eau 1700 INTERFACE STATUS FORT 
eee O00FA7A Lecce eee SLOX DAT | EQU... IASTALL INTERFACE. DATA PORT ccc e cence cence nese cseneeeneteneeenns 
213X x 
ea QOD 5 OOK oes aleve eo ere eA tes ee wae Sie DONQ OOOL B® oo i cacceileseas HE RBOR BET. go oipet vvawuvadadaag heb pias weaves se gua ie care Wb aves Tebed wea pee aaten 
000.040 215xX S.DON EQU 00100000R LONE 
iratsteell 0904 20Q ce ccc ces cece e SLGOX Se TTR... EQU...... LOQOOOOOB,..................... DATA. TRANSFER, REQUEST occ cree nec ncaeseecaccevseeteneeees 
217X x 
eee 000 4.908. oo. cee ccc ce cence MEBX WeRES ... EQU,...... QOOQOQOOLOB ww... BESET. COMMAND cece cece cee teen e cesta eeetnseetenveneeueeees 
220K *x CONTROLLER STATUS REGISTER 
Weide eect atta a tn ah oie warns aN hee ite oA A Deg eee acten ih ate ans IAS Reick aan hore ces eae catch eae eos eet wa eRe e adohia iS restate lierartlacte dirtier aah Ue Mac tal ns COM ate Cid NN an ar ena RA ee a des Lek AE Sd te 
000,200 229X CS.UNR EQU 100000008 UNIT NOT REALY 
0006100. cece cece eee ne 2A3%.CS.WED,. EQU,..... OLOQ0Q00B oo... WRITE, PROTECTED DRIVE. ooo ccc ccc cece ces eececncuvevcnctseesuseeeececs 
225X x AUXILLARY STATUS REGISTER 
pitaarioatavonmncsa Putin cebtatcamate BORE Loci Selccheon ores el cc ae b ta aatecetealo onic hesis rae mata dinndindnt dave cnaulaidld cet heads hashes eeetaceT spe seataeipa case 
000,100 227X AS.OLN EQU 010000008 TRACK O TOURLE DENSITY 
ee, 099 9040.00. ccc cece eee ee MEBK, ASs LID, EQU......, OOLOOOOOB. |... TRACK. 4.57.76, TOQUBLE TENSITY, 000 ccc e ccc ec ec cceeeeceeneeceeece 
000.020 229X AS.S1A EQU 000100008 SIDE 1 AVAILABLE 
Pee 99.9 oQ038. oo cece cece cece eee BOX ASS SLY. ..EGU...... OOOOOOTAB, ..................... SECTOR LENGTH. MASK ooo. cee cece cence cece ete ce cee ensetenencerauseres 
232K x DISK COMMANIIS 
plelens tha ieadp here tereaentaae PBI IR ech ac Re 2 tics a AY a Ga Gc avo aoe aati alse rar sealer ial uN vat Pater aral tad neal 
000.000 234X IC. ROOT EQU ry) ROOT 
ween  QOQ QOD i. cece ecu c cece ceees ASAX MG eRST...EQU... DF 1 We weet avers eaxte odes whence en sect BEAT! CONTROLLER. STATUS, 20 ccc cc cece cree eee c cence te ceeeeveeeeasreren 
000.002 236X IC.RAS EQU 2 READ AUX. STATUS 
Saint 9006008 icisa doves hoch iea cess OZ Soe SG . SEQ ss cosccSioertadeas stots eb dsmeedieed esse OORT SECTOR: COUNT a cn ied cicedaar tise cae aue iced baaieda nee eleg ded eae dsobinaed ees 
000.004 238X IIC.RAD = EQU 4 REAL ALLR. OF LAST SECTOR ACCESSED 
<auerteoh 000 1005 ea ctadeie tte Om GF REA AS EQW cc cca De heeds ceriek eed See RATE SECTORS see cst nee ened tants Bad oceds hetwdee de gadis dana Bae cwdae tee eeaoes ees 
000.006 240X DIC.WRI EQU éb WRITE SECTORS 
Manat 00059027. .00. ccc cece eee es SAUX Gs REAR EQU Ze ec ee cee ceees see MEAD SECTORS BUFFERED. cece cece cence eee eecceneesneteestenes 
000.010 242X IIC.WRIB EQU 8 WRITE SECTORS BUFFERED 
Leeann OO0C OLE coo See sickle ee DEEN RD EO OF cca a, lu tatee Sur ks JWR ee eG DOR DEL ED Es 6.35 oasis 2 ais auth aealuuledsabauhy da dnarensae neh eewane 
000.012 244X DC.WRDB EQU 10 WRITE SECTORS BUFFERED & DELETE 
ere DOO OTS or ete 8 oie) SMe RP Vong Beebe tak Noy asesuind Pane trea dibec uolich auc Gia we OE cM g.< dic an SES iea Hen bet SREB ENG REI hdd 4 dete boobed aT aa LR OS es 
000.014 246X IIC.FRMO EQU 2 FORMAT IBM SII 
pps OOO OF eo cirhina en atamee ua ee tc ee ONES ee i Oe tes eas et ele ety ale ORAS ot SD. «is sipaendieunlaniide iaaadiadsiva waa ogs rey a aeahuaa tangs wouekaveeneees 
000.016 248X LC.FRM2 EQU i4 FORMAT IBM LD 
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252X x 

ESetae OO OO ee sae ak each Oe ee HNN Os cto AWS anes OOM OM OM ys satan So ellaly Sepia awa OND MO att vith Loads ees Garces ads Sotuene wpsG Heauvangen ss auluabeanate sMuneed swan ohaeedes 
000.040 254X UNT.1 EQU 001000008 UNIT 1 

eaten OOO ON Gare ties tegaqmnale ROMA ONT Seco ade Orns csp OL OOOO0O MiG sein vvccw rece UNE Avesta a duuceep tue cecest tat day enlety dy inrtdaueten ydebactsadeGiiaeveunsoanceens 
000.140 256X UNT.3- EQU 011000008 UNIT 3 

patie incne nth eokalye Accent Mats Meda an aula beey BDO aloe the il onl aah cal aici lao dt Gap haa bien Vet Roan dy Obst a ude pat soca Weton nanan aauaumereaipreded Sashes ten eure tay Mantaamiaea diac gne tte 
001.000 258X C.256 —EQU 256 SECTOR SIZE = 256 BYTES 

sient POO OO eo dng. Voda sig ic Ee OOO Patan Oconee stAC unas an tad apaoiSuayleuiee owen eRe LON DERE. dipasnchteauiute t's paduoaiscaanay seaaveamaderns seadanieonexeesseedyee teats 
000.000 260 XTEXT  H17LEF EQUATES FOR H17 BOOT ROM 
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H17 CONTROL INFROMATION 15327320 28-MAY-80 
shu cecoedt Nee ten ean ere tei Aeles ZOAK Movies LZ CONTROL ENE ORCA ER ON 6. isc Ney e revs otNedyedv'e ve pendula pada PEM a Sew beaiania saGall a LidwaviebagTaaea tear deassarne trees: 
264X 
ttasnge OO UNL I ty auseeninmeseoue wes AOnX, DPC... ERU......! OP BU casanmueawaness AT SR CONTROL “PORT o. cig. 2iccretaemoneas en ntad ns udu tere baagls ypeadeuany aaereoe ees eee eres 
266X 
sp DO OOPNOL i Oh oii sae hat ate dn AO7X, THO... EQ... Q0Q00Q0018..........1 BOGE UE RO. cole studows ned deine oda salvage evens cate tumnadaxedohd salen aseisecnann ma nereaesaeene 
000.002 268X [IF.TO EQU 000000108 TRACK O DETECT 
sinsind DOOVOOA DS weses ci thentowewsays 262% DF WE... QU... QOOOOIOOR ......! WRITE PRO DBO ti cae ds sla siddtshibad cole sarge didnhies oh Way seas had oeauainedn soot luraiaaduaund: 
000.010 270X DIF.SD = EQU 000010008 SYNC DETECT 
sa atin shi ate ade Pasties alla Rete ea ate AOA Ricxien Sieh cue retain cambaatatecloss in wilyaleltcahinwetse Madi hes nabs tas tia alee isa Sa leitas ialbaceied ual tentadaat Unwed gwenyladed Pach ites ua vee anaes 
000.001 272X IF.WG  EQU 000000018 WRITE GATE ENABLE 
depeeed DON 5.002 Fei save cerin tetera te emer ee AU 27 QOQ0QOT OR cece 4 MBA VE REL EG TiO) yaya saat he Gadiedab sie kia d in owiiceseleiets ose Gentes wre tana shy eee hea) 
000.004 274X DF.0S1 EQU 00000100K DRIVE SELECT 1 
Laas DOD O10 oie sie vba xnelanien ee raced Aes t Memes PAW ces OQOOLODOR, 2 oi REVERE GENE D2 acts cuca cen Soca Bneae genset ds ad aeeseeenn deta hen tecnaseahaniors Nadie 
000.020 276X DF.MO EQU 000100008 MOTOR ON (BOTH LIRIVES) 
cutee OO COBO 2. ce cas ele Sere heee yas 277%. UF DT... .ERU........ OO19000008........... DIRECTION, SOSOUT Ds ti. sdegakuteadsatanias ie Uaitin uecpaGnbas agate s cergpebadats edness putes 
000.100 278X IIF.ST  EQU 010000008 STEP COMMAND (ACTIVE HIGH) 
Acieaies Rec UD tees PS RENT sc Ln SOY ot Morden bee esiadaiee SV CVA Wn Ute fumeMmi Pv nec Ng omar ria) wont engi rit pha raed Seis ea tna iene eter ental uae et 
pir ay Sid cepa Na th NOG antTeA Shih Geese Dee stinmee PEE ia ba beat ay daom same ex anmnnes hots ca es bumee Gate TUNIC ERA SGA py Rept wee eaaa DIATE READ Bhs L GRMN ENA TE Cs DEES TEAR HA RAMS Si OL TS RRS US 
282X 
pind Reisen ON Nes aac Ra cte dae tecet BBSK ER... ccc AOR CORT. PORTS, OND CONTROL PEABO, (cuss iw darteresinda nes semen stad sandaaeseeinalieadednasdtales cent siovercemy eres 
284X 
sated OO 0G A ict ceepn en Cave a ciceleue ene On, OME se UU SOFIE scar gence cay MMW ONE ret tes uN ga eau ai Maas neta uni oy uate sure rsa Winey dace Bemega's asdalanins 
000.175 286X UP.FC  EQU O7IIH FILL CHARACTER 
eater DOD TI cuten eae stecczsnece AO7 SOUR pe tal RAUL ce, O7UIN, oc. cohts wei pe OU, SLOG insite nota id aiibadswnaiiat deca batdeh acon duties sain wean sy aaa ets pHengaasaeeaatas 
000.176 288X UP.SC EQU O7EH SYN CHARACTER (OUTFUT) 
feats OOD g AOA eo cotinincacean ae at ABQX, UP YSK....EQU.. | OCB Us sere utes SYNE RESET, INEM 02s -ne cue as uaraubeated tea’ Apsue Wanton date yta hie cetenwaidanG eras datas uae 
290X 
es Q00 5004... cee cceceeeeee eee PAX UF ORDA, ERU...... QOOOQOOLE.......... RECEIVE. DATA AVAILABLE occ cee ee cence neeeeneeneneeneeeseeenseaeesenseees 
000.002 292X UF.ROR EQU 000000108 RECEIVER OVERRUN 
pinzew OQ DORS ares reemacesenieveens AV3X, UE RPE. EQU........ QOQ0QLQOB..........! RECEIVER PARLE BROR 1.22:c le asnoiineera benpanntyonssbent euuedenyersmaty auetaueders yanks 
000.100 294X UF.FCT EQU 010000008 FILL CHAR TRANSMITTED 
sina! O00 BON sci nse eatenaye teaeenioe Pees SRN ee PW. 4 pct cd OOOQOOOR, se TRONGIY LEER. BUREER JEMPIY (2 os .sqtrucot dren agile exe aSensauiaduds Salaannsa wi henweranenagaine 
296X 
ts ish BUS a PSM ed SiR Fee hella Ie MUL a Bk she to wnieltish peep letpe aan nw ate e Saks Veil ee wader aud ad y's pares Ate Ode pe Rees Sea RADA Neg e MAE ROU Ee GANS OES Se Apamen tts baler eResy aew ee: 
298X 
ee a ee ee ee ere BIR PR oo scccc GHOROR IER. DBE ENLELONG $0, 2 cccnusesntptamedes sae lidediuGaduees oP ay un werdeeeenta snlacslesmaeenen ihe ioe aeNes carawrdaeieaacane’ 
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(0008 S29. 25, civesete aude ts doped 301%, .C.BSYN...EQU....... ORO os wate ods cubase BREE TR SUNG. CHBRACTER jcsiccanyDotyen a nscaieng swan ocern dd cab deacee scons aetetdieene bas 
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Oe mm meme mee me eee Come e mere Hee Eee e eee HEH EEE EEE RHEE EOE ETE OHH EERE HR REESE HEHE EEE REET EE EEE EHR E RHE EER EEE HEHEHE SEE EH HEE OEE EH EE OH HEHEHE HEE EHS EHH ER eH E EE EH HEHEHE HEHEHE SHEE HETERO HERE EEO EEE EE EOD 
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HDOS SYSTEM EQUATES 15327!21 28-MAY-80 
Pas ols Sara ae Nts hi ate PM A etek nena don, SOSX &*.... - HDOS, SYSTEM EQUIVALENCES yh cots ieels Pose lsedy nuda dawn Saieadeadd nc dv bud eoadea Vek bead agains leer si hihe ita edits 
BObX xX 
its Beseatt a iripitheh oN Gre al ae EM N eG ST i pn ct cree Se iia i rth head na enh neh Se aa Raha le Ate et the oy a nOrca ca teh Pa cea permet ea Y AN al Rated 2 MIRE AS a da daslls Gal ok Be 
024.000 308X S.GRT  EQU 24000A SYSTEM AREA FOR GRTO 
eres: 025.000 i... BO9X SeGRTL EQU. | 25000A SYSTEM, AREA FOR GRT tcc ccccc ccc ceeee ceuenecteeeuuceseeceunneneenans 
026.000 310X SECSCR EQU 26000A SYSTEM 512 BYTE SCRATCH AREA 
eis 030.000 321% ROMBOOT EQU | SOO00A 2 ROM BOOT ENTRY cece ce eeceeueeevenaee seeeeeeeeevereveevsesnaeaeeenes 
312x 
adverse’ 040.100 ee BEBK 0 ORG. AOL00A 2 FREE, SPACE FROM FANS ccc c cece cece cecceccceeeunnnnvnvesenetenes 
314x 
‘itouiass OAD TOO i oo sche yahdehion ered iiian bind pia AO ook a a ioe hc tea sob ue deeoh ete OFS STEM EXD o's c uvsvinasauacdiadinve win widadaelaad denen sxeein Gieedel Me dieeendualiees 
040.110 316X I.CON IS 16 DISK CONSTANTS 
etree 040.130 ee. DLZX, SYOR | EQU Ki... SYSTEM DISK ENTRY POINT occ ccccseeccceccecccne caceeceeecevseecsecenuccecenees 
040.130 318x D.VEC ons 24x3 - SYSTEM ROM ENTRY VECTORS 
rtd oe ae 040.240. occ cece cece SELOX, We RAM IS Sh... SYSTEM ROM WORK. AREA cece cece cnc cece ene teeeeneesneaveeevensaetutuenens 
040.277 320X S.VAL OS 36 SYSTEM VALUES 
csaxieact 040.343 00... SAUX, SHINT. 00S AES oo... SYSTEM INTERNAL WORK, AREAS. occ ccc cece e ccaececeetuneaceevercunenennees 
041.126 322X ns 16 
041.146 i. 323% SeSOVR DS: PR OER TT RTT TE, STACK OVERFLOW WARNING cece cece ee seeeeeeeeeeeeeecetevvrpnnnnnnns 
as 041.150 — 324X ns 42200A-x SYSTEM STACK ot 
eadctee 0015032) = goog ope i ey ee OI, QUE on OS SOV vpn ce LAE OE BE or hrs psu a wrusia a dalns aitlbamnie wi auntie gaged eaihcnaa wala etna on BEAR ela eeca pee Ade 
326X 
PP ic 5 ee ec 327X STACK EQU Ff: sp sicbns vactnanes LWAt1 SYSTEM. STACK nile had cad ean meade bae dBudse: ua nah desde tnuininpotenumeenes 
“"""942,.200 328X USERFWA EQU * USER FWA ; 
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mmm ee mmm meme ere ee reer eee eee e are reese esse este eee EHH EE SOSH EH THEE EDO HEE HEHE EEE REE EEE E HOHE EEE H EEE EES ESO E EERE ESTER EE SHEE EE EEE EEE EEO HEE SEH EEE O OEE EERE ERE HEE HHH EEE ES BEE ee EH eee eH Ee ee Here rEeHeneees 


FOO mee m mem ame meee terest E Eee e eee eee EH eee EEEEEE OOH EEE ES EON TS ESSE SHES SEES OE FEE CT ED ESSE HEHEHE EEE DSP EEE EETETHEESEH DESO E FETE HEHE EES EH EES EE EES EEE HEHEHE EEE EH EEE EEH HSS HHH HEHE ede eeeenetrerEHeeeeEreeeen 


Seat ests acienes hve ch tae tines aa WY aot Canal AN chk aie See oN te oh ct ae Oi, woh ee we aie oh di iatalt o aed uct EN Men mada ies cthah Ae nih Seth ee Nate a eee net ead manel 
036.235 335X WHD EQU 362358 WAIT FOR HOLE ROUTINE ENTRY FOINT 

eee 0366274 i BSOX WNH EQU 36270A i... WAIT FOR NO HOLE ROUTINE ENTRY POINT ll, 

337X 

prenee? 000-130 0... 338% BOOTAL EQU  ASOA .. NUMBER OF RAM TO CLEAR Ree re ee 
037.132 339X HOOTA EQU SFL SoA. eee RAM CLEAR START LOCATION CUCU 

sfmeee 0306252 i... B4OX% SMOVE  EQU 30252A 00, MOVE DATA ROUTINE 
00089 aX BCRANL ” EQU Bn EEE PEEL SESS SEES ESE TEESE OES C EEE CECE EEE re 

nates te 031.212 000. 342% $ZERO  EQU 312220 0 ll ZERO RAM ROUTINE ae 
041.061 343X AIO.UNI EQU 41061A DISK UNIT NUMBER STORAGE UU 

ea heak 040,037 i. B44aX eUIVEC EQU 40037A 00 USER INTERRUPT VECTOR bs Aaelach uteen deo et aid eatatachd tc satel 
034.031 345X CLOCK17 EQU 34031A 217 TIMER INTERRUPT HANDLER LOCATION 0 0 

ere 033-366. .........., 546% Re ABORT EQU 333660... RESET, Z17 ROUTINE LOCATION cece cece eenneensenes 
034.077 347X R.READ EQU 340778 REAL Z17 ROUTINE LOCATION 

shecites 040.206 .................... 348%, De SDP EQU.. 402060... SET DEVICE PARAMETER RAM LOCATION eee 
036.073 349X SUP3 EQU 36073A SET DEVICE FARAMETER ENTRY 

ecwsies 034.027 SOX EXIT EQU 340270 i EEZRET LOCATION oe ue 
000.012 351X ERPTCNT EQU 12a ERROR GOUNT 0000000 eee 
040.264 352X D.OECNT EQU 40264A 
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8251 USART BIT DEFINITIONS. 15937323 "28-May-80 
Sbae@erake Vidas Oe iene atvasat cevewhe veces BOX. BK ........ 8251. USART, BIT, DEFINE TIONG 6 ooo ccc ccc cece ccccceeccsnncccesecsccctecsecussesceeesccesceesesteceesssceetesttnsacs 
357X x 
aA A AC OL MOP Ace eT TOIT! DN cede sec te ey eee era hi his ic iy Sceped een eit oe wks ee en gd feet aha oe data ln ta do a ae ee eR La eat Oa han cue aa el hy ag ay 
359X kk PORT ADDRESSES 
Lee Nahas eek Oa mee ieee a aeees ahaa DO Renee Oak does bu ina neat sich ohieucne Saas ua bots ata dena re os eo ae Samet te etna rea tada ehad sian Anaae x aya enn ene oe ence ar 
000.000 361X UDR EQu 0 DATA REGISTER IS EVEN 
eee 0.90..098. oo OPK, USK EQU STATUS, REGISTER TS NEXT ccc cece cence c ceca eee eeeneeeeseseaeneentneeaens 
363X — : 
sere oes DAD RSAS: sae wists suse ssostinn ne Ay oe eS Oy RAM sha a ROAM ss Pisco gys tao RUNGE APA Ts VU RSE DIR ot ME Tange ON Ai ico ens ied ta Gad aietbuhs aapnosly span ae ieee 
2 dang oeled be tang eee aos cavbae eases een’: OOM siete hnde ele bie seni eect ERAN. GAN wake ka hae a Sits oe She elle Oa aie Re SI ee Baad eta cit Beas Meets fait ees al Sts ate Cut Me Al ae cc ea te hats 7 Se ae 
367X &xk MONE INSTRUCTION CONTROL BITS. 
caudate stic.ctas daa we ead hack ReSe eC eae wR eS OBR soso Mea Stent aul a dee nian clr alooiGh Gee inte alas «Maun alate" Nias aleicte mle aid eases notary Seles Sinaloa aa eAeGinb ddan Rev semans shduaueautnts Rio shees pom duane yeas 
000.100 369X UMI.1E EQU 010000008 1 STOF BIT 
cua! DOO: BOO roel al iii ceeshack a2 OX SUMTER HR EQU: nt OOOOOQOB ess sack B72 STOR BETS ogee ssf nateiyanhaveds Setu daca sepsunedineesaunsmieastenudeuta sdsbnon snes 
000.300 371X UMI.2B EQU 11000000B 2 STOP BITS 
vee 0001090. cccccceeeeee eens 372K. UMIWPE...EQU........ QMIPQOOOR..........1 EVEW PARTI NY  cccecsisccnat slawsdhuueeie nancentenenee hea ces ESeshec ug uubaurnnaateeagamcrneente 
000.020 373X UMI.FA EQU 000100008 USE FARITY 
neta 090 9.000. ... cece cece eee eee SCAR UMTALS...EQU. 2... OOQOQOOOR,..........9. BIT. CHARACTERS ooo ccc ccc ec ee cnn ee ete een ee ne een ete s eee seneeeneteetenes 
000.004 375X UMI.Lé EQU 00000100K 6 BIT CHARACTERS 
re 0.000010... .cccecceeeeeeeeeee SZAX. UMTSLZ... EQU. «2... 00001000B.......... 7. BLT. CHARACTERS. 0000. 0o ccc ccc cece cece eee e cece esate eee et eee d eee eeeseeeeetieeneeueeereees 
000.014 377X UMI.L8  EQU “00001100E 8 BIT CHARACTERS 
pega 9900901. ccc eee eee CBX. UMT EX EQU ON Q0Q0QIR. 206... CLOCK KoA ccc cece nn nee ence ene nn ened etn e tne ene tn ted tees ee cee tnnanenenes 
000.002 379X UMI.16X EQU 000000108 — CLOCK X 16 
dati: DOOR 00S ooh vascwdh lice chee Wy Oe eR AU tS QOD00OT TRY 2.2 cic BROCK AX G8e Pos ot cea wred sind ei basues Wend pac go soon wate bag eung or hdd Coens aeiiaes ee hear been 
381X ‘ 
pine alaculee ad tee outa: BO2X. HK... GOMMANT. INSTRURTION BITS 2... secs ceccsee ees ecs ees eeeeeeseeseeeessersceatenceneentensenstreceatenteasensensesstescescias 
reas BOW LOO 05 Sees xn csotny BAN UR TESTI BRU Sc SOLO00000B oi co oN TERNAL RESET i825 oe .1ncd carsurrcat tdasecnanacnqunseadeanenaeaubaundantyaubenive iedees 
000.040 385X UCI.RO EQU 00100000R READER-ON CONTROL FLAG 
leds O00. 020.6 os hiaccseteeteise le BOON GET ERR QU: cv GO 0OTO000R 5 i SRRROR: RESET occ creek dese eh Areca ddan otiae du dlbae ede teeenee tds Uobaa wandeweanees 
000.004 387X UCI.RE EQU 00000100K RECEIVE ENABLE 
anya es 000.002.......ccecceeeeeee eee SBBX. UCTAIE.. EQU....... 0000001 OB.......... ENABLE. INTERRUPTS FLAG. 0000. 0o ccc cccccceccccecececeeevecuceeceseseetateneeseneneeesneey 
000.001 389X UCI.TE EQU 00000001R TRANSMIT ENABLE 
see tetrn se’ He epee wie eg anit De RD OK laced ule ga eh acta tanta ahi Set agit a Mis ucalsas dries ge toy ai ates are Ne rma se cancel pace ant tap ate at in Bs ae el trl anneal 
B91X &x STATUS REAL) COMMAND! BITS. 
SWisias har aciie toe Siete mune oem Ge SON tick Er cic aaechas tara sh Saison otb Gatsace eR Sass wae te are cat Ba ia eed aia Ut dean os AN 
000.040 393X USR.FE EQU 00100000K FRAMING ERROR 
Haake 00.04.020.... cceceeceeeeceeeee ee PAX, USR40E.. EQU........00010000B.......... OVERRUN. ERROR 0.00000 c coc cc cece cece cece nec ee ce eee e eee e eee e eee e etn Ea Sa bea eet Eee ben ead 
000.010 395X USR.FE EQU 00001000R FARITY ERROR 
Many NOG. 004 ridin sanded anys SPARAUERe TREE QU: sey c: SOOQOQTOO Bis, 24... d TRANSUL PIER. EURT Nescdicdshs tis cunsssanslecuranedstnenwontcaadann denver aaiuiashauienaents 
000.002 397X USR.«RXR EQU 00000010R RECEIVER REALLY 
vec QOD QOL. ccc cece cece eee e es M9BX USRSTXR, ERY... Q0Q0Q0O1E. 2.0.22... TRANSODTTER: READY. oe ee litte al ee cncie aati iea tic ds aah dlina eis wacaratetoeiiee bebe oases wees eae 
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Gahan aa tut eet ak inetd eee ames A 402X *K ||... 8250 UART CONTROL AND BRIT DEFINITIONS: lice cece c cece eeeeeeeeeeenaeeeeeunnnaeeeessnteetneeeness 
403X 
are ee 0002350 00... 404K, SC.ACE EQU..... 350Q.....00.......... SYSTEM CONSOLE PORT IF 8250 ACE cl lccc cece ccc eeceeeteeneteeeesvnes 
000.156 405X AC. DLY EQU 110 220 MIL. SEC. DIELAY FOR 8250 
absicadlson cee rt <1 ee Me ee OE Ae ret ered REESE ten Oe ALP TC Se TeEET OO TE ON REN NCIE NS tC cH Re RNC HERG Ae eM  TR Se ee EE Sante ee nee ee 
000.000 407X UR. RER EQU 0 RECEIVER BUFFER REGISTER (REAL ONLY) 
408X 
000.000 0 409X UR. THR EQU °° O00 TRANSMITTER HOLDING REGISTER (WRITE ONLY) 
410X 
000.000 411X UR.DLL EQU °° OO LIVISOR LATCH (LEAST SIGNIFICANT) 
I ke ctictle ta ele ah ey wht cr A? igs ye Actas scat elle Ota cathe ae ea Hoste ae Men a eh a ce Blaha tha NAP Mec det Sigs pat a me es WOR to 
000.001 413X UR.DLM EQU 1 IIVISOR LATCH (MOST SIGNIFICANT) 
BAAN Gp Dees heard ce we eet nt tee tates ea tina lea te SSS athe DG Ratt tte Docc te aah A Ne at BAS ee AINE I Se Me 11s thy RNR Da he ain Ee oe TN 
000.001 9 415X UR. IER EQU | |: 1 INTERRUFT ENABLE REGISTER 
feunant 000.9008 ee eee ALEX, UCLEDA  EQU......,.00000001B,........... ENABLE RECELVEN, DATA AVAILABLE INTERRUPT. ooo cece eee e cent eee eeee 
000.002 417xX UC. TRE EQu 00000010B ENAELE TRANSMIT HOLD REGISTER EMPTY INTERRUFT 
sottedis 000.004... ................ ALBX, UCLRSI.. EQU....... OO000100B,.......... ENABLE RECEIVE STATUS. INTERRUPT ooo cece ccc ecccnceceueeeecueeees 
000.010 419X UC.MSI. EQU 00001000BR ENABLE MODEM STATUS INTERRUFT 
SOK rare ed FA ole! AMM Ne Darin Nk hes Sete Tega Me BL a olan Saat as BAM tle kd Leathe dha cial ine du oiausi Dae aS ST Ba iS tema ae wn ahaa Mea te 
000.002 421X UR.IIR EQU 2 INTERRUFT IDENTIFICATION REGISTER 
ete 000-902........................422%, YUO.TIP.. EQU....... OOO00001KR........... INVERTED. INTERRUPT. PENDING (0. MEANS. FENTIING). ool cece eee eee ee ceee 
000.006 423X UC.IID EQU 000001108 INTERRUFT IL! 
IN ec Sci ee ap eset cents he Poe et testes it, Bet eg Biat ohe Pet tate I Nf ae eae oe Picco te eaten thes 9 Mcananinsoatae a uadstia Ak aie ted sation 
"000.003 °° 425X UR.LER EQU 3 LINE CONTROL REGISTER 
pales 9000000. ecc cece ee 426M, UCL SBW  EQU...... 000000008... SS. BIT, WORMS oc ccccc ccc cccecceucececceseeaevneeaeeaeeuaevaeeseuseuaeeaneuaenes 
000,001 427X UC.6BRW EQU 000000018 6 BIT WORDS 
wueee 900-9002 00. eee 48M UC. 7BW EQU 0000002 0B 20... 2. BIT WORDS ccc cece cece ccc ceececcceeecenuunneaeegueeeeeeeeeevenugaeeaee 
000.003 429X UC.8BW EQU 00000011B 8 BIT WORDS 
eee 0.90..9004. 00. 000... ....0..... ASOM, UCL OSE... QU .. 000001008 ............ TWO. STOP. BITS. SELECTED ccc cece cece cee ec ne teense eeeeeeeeteteeeearacs 
000.010 431X UC.FEN EQU 00001000B PARITY COMFUTATION ENABLED 
ec iate, 90029020... cece cece eee e eee 4392X UCEPS, EQU.......OOOLOQ00B .......... EVEN PARITY. SELECT. 00sec cece ec cee cece cere tees eettee sete eeeneteeeenees 
000.040 433X UC.SKF EQU 00100000B STICK FARITY 
aon 020.2.100...00. 0.0... AS 4M, UCSB... EQU...... OLOQOQ0O0BR........... SET. BREAK. cece ccc cece cece cee cece ent eee eeeeseeeversreteteseteesesteseeeenees 
000.200 .435X UC.DLA EQU 100000008 LIVISOR LATCH ACCESS 
BI Ba he tho) LN tae Pe el neon ite POS coe ONG eta tthe ts oo Seca SoA ee et cn et ate ihe a ee Bes 
000.004 437X UR.MCR EQU 4 MODEM CONTROL REGISTER 
gees ies 000.9008. ee 498X. UCL DTK. EQU.......00000001BK.......... DATA. TERMINAL. REABY occ ccc cece cece cece nese ene ee eens ennneteenneeeeeeeea 
000,002 439X UC.RTS EQU 000000108 REQUEST TO SENET 
ida tO 0 0004 aoe ee oun ie lasee cs 440X_ UC.OU1  FQU,..... OOOOO1O0OR ..... UOT ares io a Eh er cire ce a ne NO, A Nea asian Ane acca ates, oat Ate Bho tad ne Reach teteaeeeae 
"000.010 441X UC.OU2 EQU 000010008 oUuT 2 
Satie 000 OO eo i ictciateiebiasnice tae BEAL OD 2 EQU 22). OOOT0O0OR secede OQOP 2. cicc ices cities wae hbcpeieabacwavehets easels peaeepatawuaslerbidesasiafes tel elajewdiamesd 
443X 
hanes N00 OOS. oo siti bande denw every Coates ERROR, EQU oO a eudsaatiesnnteage GENE CS ATUS: REGISTER oo cn coh.ccadanertinia aavva wethoe Sdiceavenienaewbaekrurs doula soienadaaers 
000,001 445X UC.DR EQU 00000001B LATA REALY 
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Riche bddine hebtet? idieo bole slweaad cee: POG Moat idodashagesapess sadeueyweeuawsiarcianeread) O. SRD ECOIE ON EMPTY BUSS ©. ix. ccnascebodneseemerpiastadess 
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2001 =x 
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2051 x SUBM INFUTS A MEMORY ADDRESS FROM THE CONSOLE ANID THEN DISFLAYS 
gene Bteahawtict ePevee Ob eulasseree to eeuee 2052,..%......... THAT ADDRESS AND ITS CONTENTS. IF A CARRIAGE RETURN IS. THEN TYPED occ ccceecceeceenees 
2053 xX CONTROL RETURNS TO THE MONITOR. IF A SFACE IS TYPED» THE NEXT 
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2055 x TYFED s,s THE FREVIOUS MEMORY LOCATION AND CONTENTS ARE LNISFLAYED. 
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005.216 322 242005 2179 JNC I0A3 TR OGTR TF I I i ee a Se 
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. 005.313 076 015 2247 TOA MVI ArA.CR CRLF 
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piatile 0050353, 03700000... 2277. TOR. RAR i. SHEET MIDDLE BYTE TO CSE. 
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2333 x USE? AF»> It 
uneniaeeost Spe TST alah Maa a Ss ah Sha AME TO OAD ON I 5S eR A wal el atte a Se RE Ce Nee ke ai iy alt le BOR tl ME Ea SE ces eet cl eh Me ak a te Rec a ark till Jal a 
006.027 2335 COM EQu x 
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jane 006.374 011 104 151, 2598 UB Disk drive rotational sreed test. /2AsCRrALFrAsLF ol ccceceeeceue es 
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Decale thie citi athe EOS trie Benen 3 24622...¥%......... TNMEM, TESTS. THE. DIVNAMIC. MEMORY..IN. THE. HB87HBO. BY, FLACING ooo. cece cece cece ce cucucececcucvevevene 
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2718 x HAVE REACHED END OF MEMORY! 
a seseg Beste Ba ln oR Ree Gas Ben eat OTN oO Be 2 QUTFUTAEAS.L. VALUE. TESTED: ooo besa hide celuakeca ae ue ida bacaavedssudinawinasesd ee clued Slagle’ bls edie heheh ee eee 
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APPENDIX B 


OCTAL DEFINITIONS 


Binary numbers are converted to octal format for display. The following table 
shows binary to octal conversion. 


BINARY NUMBER OCTAL DIGIT 


000 
001 
010 
011 
100 
101 
110 
111 


NO fF WN FO 


Each byte is displayed as two-and-one-half octal digits. The octal numbers lie in 
the range of 000 to 377 for binary numbers in the range 00000000 to 11111111, as 


shown below. 
| ioe Least significant octal digit (0-7). 
Middle octal digit (0-7). 


Most significant octal digit (0-3). 


monitor | 


NOTE: As there are only eight bits in a byte, the most significant octal digit only 
represents two bits and is therefore displayed as 0 to 3. If the user should 
inadvertently enter the octal digits 4 to 7 into the most significant digit, the most 
significant bit is lost. Losing this bit converts 4 through 7 into the digits 0 
through 3 respectively. 


Also note that 16-bit numbers, such as memory addresses and certain register 
contents, are displayed as two eight-bit numbers. Therefore, the representation 
of 16-bit numbers is made up of two groups of three octal numbers in the range of 
000 to 377. This representation of 16-bit binary numbers is known as offset octal 
or split-octal, and is used consistantly for displays of 16-bit numbers. 


Split-octal must not be confused with octal. For example: 


ls ae ee me er A 16-bit binary number 
| | [ | | | 


a. 2 7 a: ie. Sf Split-octal representation (377 377) 
sks 111, 111 111 111,111 A 16-bit binary number 

| | | 

1 - @ Ff F True Octal representation (177777) 


The lower example shows true octal representation of a 16-bit binary number. 
True octal representation is never used in standard Zenith Data Systems 
software. Occassionally you will see split-octal numbers printed with a decimal 
point separating the upper and lower bytes. For example: 


377.377 
—_—_ 


Hi Byte Lo Byte 


Note that 001.000 follows 000.377. 
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